Introduction {#sec0005}
============

With the modern advancements in the emergent medical treatment of both ischemic and hemorrhagic stroke, it is critically important to identify opportunities for early intervention. Additionally, it is pertinent to consider alternative diagnoses to ensure that other neurologic conditions presenting with stroke like symptoms are expediently diagnosed and properly managed. Previous studies have identified a number of "stroke mimics" including infection, seizure, delirium and metabolic encephalopathy. These conditions comprise up to 25 percent of cases that present with stroke like symptoms \[[@bib0005], [@bib0010], [@bib0015]\]. For example, urinary tract infections and pneumonia have been identified as stroke mimics. Conversely, bacterial meningitis has been identified more commonly as a risk factor for the etiology of stroke rather than a stroke mimic itself \[[@bib0020]\]. Our case represents the importance of considering acute bacterial meningitis in the differential diagnoses for patients presenting with stroke like symptoms. The rapidly progressing nature of our patient's neurologic decompensation demonstrates the need for early identification and treatment to prevent devastating neurologic sequelae.

Case report {#sec0010}
===========

A 63-year-old male with no known past medical history presented to our emergency department with right sided hemiparesis and altered mental status. His NIH stroke scale was 18 and a stroke alert was called at 9:48 am. The patient's friend who was with him at his last known baseline reported that at approximately 8:30 am, the patient was driving when he became confused and aphasic. Shortly after the initial symptoms, the patient developed right upper and lower extremity hemiparesis. EMS was contacted and he was taken to our ED. The patient underwent a non-contrast CT scan of the brain (NCCT) which was interpreted as negative for acute cerebrovascular disease. Of note, the imaging did show chronic opacification of left mastoid air cells and fluid in mastoid air spaces bilaterally ([Fig. 1](#fig0005){ref-type="fig"}A) CT angiography of the head and neck were subsequently obtained to confirm the suspicion of a left middle cerebral artery thrombus. The images did not reveal hemodynamically significant findings or flow limiting arterial stenosis. Additionally, a contrast-enhanced perfusion CT of the brain was also negative for acute disease. Tissue plasminogen activator (tPA) ultimately was not given due to lack of a detailed medical history. The differential diagnosis for the patient's symptoms was expanded to include infectious etiologies such as meningitis and seizure with a subsequent Todd's paralysis. As the diagnostic work up continued, the patient developed worsening encephalopathy for which he was intubated for airway protection.Fig. 1CT brain on admission (a) and 4 h later with significant increase of swelling (b).Fig. 1

Two hours after arrival to the hospital, the patient developed a fever 103 degrees Fahrenheit and his heart rate increased to 120 beats per minute. On repeat neurologic exam, the patient was found to have a newly dilated, non-reactive right pupil. A central nervous system infection was considered to be the primary source of the patient's neurologic symptoms. Due to the concern for uncal herniation, the patient underwent a stat repeat NCCT scan of the brain. The new images demonstrated rapidly developing white matter edema, including the pons, with no specific finding to explain the etiology. This rapid, progressive change was markedly abnormal compared to his initial brain CT ([Fig. 1](#fig0005){ref-type="fig"}B.) The cause of pupillary dilatation was thought to be related to cranial nerve III involvement. A lumbar puncture (LP) was attempted but not completed in the emergency department due to the patient's body habitus. A consult was placed to interventional radiology to perform the LP with fluoroscopic guidance. Cerebrospinal fluid was successfully obtained and sent for analysis. Empiric intravenous vancomycin, ceftriaxone, ampicillin and acyclovir were then administered. Review of the patient's completed blood count was significant for a white blood cell count of at 15,200/ μL and a lactic acid measurement of 3.2 mmol/L. The patient then met the criteria for severe sepsis. Critical care medicine was consulted and the patient was admitted to the intensive care unit.

The patient remained intubated and sedated in the ICU. The results of his cerebrospinal fluid analysis became available and was significant for 3,278 white blood cells/μL, neutrophils 98 %, glucose \< 1 mg/dL and total protein of 670 mg/ dL ([Table 1](#tbl0005){ref-type="table"}.) Both blood and CSF cultures grew gram-positive cocci in chains, and later identified as *Streptococcus pneumoniae*. The source of the patient's CNS infection and subsequent neurologic sequelae were suspected to be due to acute on chronic mastoiditis. A consultation was placed to otolaryngology who recommended surgical intervention.Table 1Cerebrospinal Fluid Studies.Table 1Volume0.8 mLAppearanceHazyColorPinkWhite Blood Cells3278 cellsRed Blood Cells4001 cellsSegmented Neutrophils90 %Band Neutrophils8 %Lymphocytes2 %Glucose\<1Cryptococcus AntigenNegativeHerpes DNA I, II PCRNegativeToxoplasma IgM, IgGNegativeCSF West Nile IgMNegativeCSSF West Nile IgGPositiveCSF Culture*Streptococcus pneumoniae*

A left sided myringotomy with tympanostomy tube placement was performed to establish drainage of the mastoid air space. Post-operatively, the patient showed signs of improvement as his cranial nerve palsy resolved. Final sensitivities of the blood and CSF cultures were reported on day three of admission. Two grams of ceftriaxone was administered twice a day for eight days of treatment and intravenous dexamethasone was given for a total of four days. A follow up NCCT scan of the brain showed improvement of the previously identified extensive white matter edema.

On day four of admission the patient was weaned off of sedation and was neurologically stable for extubation. His encephalopathy had resolved and his right sided motor weakness had completely resolved. The patient was transferred to the general medical floor for completion of his treatment. He was able to effectively communicate his past medical history which was significant for diabetes mellitus 2 and bilateral mastoidectomies. The procedures were performed approximately one year prior to admission. Relevant to his disease process he reported progressive left ear pain three days prior to his clinical deterioration and subsequent emergent presentation to the ED. Given his history, physical examination findings, diagnostic investigations and neuroimaging, the source of his meningitis was determined to be acute left-sided mastoiditis. At the time of discharge, the patient had a sustained full neurologic recovery.

Discussion {#sec0015}
==========

Acute and chronic mastoiditis are predisposing conditions that may lead to acute bacterial meningitis \[[@bib0025]\]. Despite being a known risk factor for bacterial meningitis, few case reports detailing the association of these diseases and their progression to meningitis have been published. In 2004, Mustafi et al. investigated cases of acute mastoiditis over a ten-year span. Two of 31 patients went on to develop meningitis as a complication from the condition \[[@bib0030]\]. While acute mastoiditis commonly presents with retroauricular swelling and inflammation, the percentage of adult patients with these classic physical exam findings is less than 50 % \[[@bib0035]\]. Our patient did not exhibit these typical findings. However, it is imperative to evaluate for infection via physical exam and CT imaging in patients with a known history of upper respiratory disease. In cases of meningitis secondary to mastoiditis, myringotomy has been shown to be a beneficial adjunct to antimicrobial therapy and should be considered when optimizing the treatment of severe acute cases such as in our patient \[[@bib0040]\]. Prompt identification and treatment will increase the rate of positive outcomes and limit the potential for permanent neurologic impairment.

The association between stroke and meningitis has been demonstrated through a number of similar cases of bacterial meningitis that presented with stroke like symptoms \[[@bib0045], [@bib0050], [@bib0055]\]. In 2017, Ertner et al. described a patient that presented with a suspected stroke. The patient's neurological examination was positive for bilateral horizontal nystagmus and suspected right-sided gaze paralysis, raising suspicion for an acute pontine infarct. Similar to our patient, initial CT scans of the brain were negative for stroke. CSF cultures were positive for *S. pneumoniae*, though the cerebrospinal analysis was not indicative of bacterial meningitis \[[@bib0055]\]. The patient eventually regained normal neurological function with appropriate treatment. Additionally, though uncommon, stroke as a complication of bacterial meningitis has been previously described \[[@bib0020]\]. Though a variety of potential risk factors have been identified, no definitive direct relationship has been proven \[[@bib0020]\].

Given the increasing prevalence of stroke like presentations to emergency departments, it is important to have a broad differential of conditions that mimic strokes \[[@bib0005],[@bib0010]\]. With the detailed relationship between bacterial meningitis and stroke above, we argue that bacterial meningitis should be included in the differential for these patients with neurologic deficits suggesting stroke. This should be further considered in patients with new onset, or with a known history, of mastoiditis. In doing so, prompt identification and treatment will result in improved outcomes and reduced neurological sequalae for the otherwise treatable conditions.

Conclusions {#sec0020}
===========

Acute bacterial meningitis should be included in the differential diagnosis when considering stroke mimics. The potential for rapid progression of the condition highlights the importance of hourly neurological exams and early intervention to prevent clinical deterioration. Broad-spectrum antimicrobials, steroids and myringotomy with tympanostomy tube placement are effective interventions in treating patients with meningitis secondary to mastoiditis.
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